An enlarged inferior turbinate is a predisposing factor for difficult nasotracheal intubation. We describe a case of successful nasotracheal intubation by induced outfracture of the inferior turbinate during maxillofacial surgery, and discuss the importance of adequate airway evaluation and anesthetic management for successful nasal intubation.
INTRODUCTION
Nasotracheal intubation is commonly performed for maxillofacial surgery or dental procedures, to ensure visibility of the surgical field and ease of surgical manipulation [1] . However, passage of the tube through the nasal cavity can often lead to epistaxis. Intubation can be difficult due to various conditions such as septal deviation, enlarged turbinate, inflammation, or allergic hypertrophy [2] .
Various methods such as thermo-softening of the tube, vasoconstrictor pretreatment, and guided intubation using a nasogastric tube, bougie, or fiberoptic bronchoscope have been used for effective nasotracheal intubation [3] [4] [5] .
Inferior turbinate enlargement might be accompanied by mucosal or soft tissue hypertrophy, osseous hypertrophy of the bone itself or concha bullosa, a bullous change of the bone. Moreover, there might be structural variations such as medial transition of the turbinate and significant septal deviation.
Inferior turbinate outfracture is often performed alone or in combination with other treatments for severe nasal obstruction [6] .
We report a case of successful nasotracheal intubation through an induced outfracture of the enlarged inferior turbinate, to prevent serious complications such as bleeding or obstruction.
CASE
A 49-year-old woman was hospitalized for planned dental surgery for a cystic lesion in the right maxilla.
The patient had no nasal symptoms like nasal obstruction, rhinorrhea, or pain. Her height and weight were 155.5 cm and 49.9 kg, respectively. She was an active smoker, smoking one pack a day; there was no known coexisting A B Fig. 1 . Preoperative dental computed tomography showing a radicular cyst in the right maxilla and a mucocele in the left maxilla. The nasal septum appears mildly deviated and the inferior turbinate is enlarged with mucosal hypertrophy. Osseous hypertrophy or concha bullosa is not found (A; coronal view, B; axial view).
disease. There were no specific findings on preoperative blood tests, chest radiograph, or electrocardiograms. She was not on any anticoagulants. The preoperative dental computed tomography (CT) scan showed a radicular cyst at the right maxilla and a mucocele at the left maxilla, with septal deviation and inferior turbinate hypertrophy (Fig. 1) .
The anesthesiologist had planned nasotracheal intubation for the surgery. On the day of surgery, the patient's blood pressure was 118/67 mmHg, pulse was 78 /min, and oxygen saturation was 98%. During the anesthetic procedure, a 5% lidocaine spray was applied to both sides of the nose, and epinephrine-soaked cotton swabs were placed 5-7 cm deep into the nasal cavity for 5 minutes.
A reinforced cuffed endotracheal tube of 6.5 mm internal diameter was selected for nasotracheal intubation and On her visit to the outpatient clinic one week later, she had no specific complications and appeared to recover well.
DISCUSSION
This was a case of successful nasotracheal intubation with induced outfracture of the inferior turbinate in a patient undergoing maxillofacial surgery.
There are two pathways for intubation through the nasal cavity: a lower pathway entering the nasal floor below the inferior turbinate and an upper pathway entering between the inferior and middle turbinate. The lower pathway is generally preferred because the upper pathway causes more epistaxis and complications such as cribriform plate damage and skull base fracture [7] .
Nasal obstruction is present in approximately 25% of the population, and is accompanied by various morbidities. [8, 9] . The causes of obstruction include nasal septal deviation, inferior and medial turbinate hypertrophy, nasal polyps, or pharyngeal tonsil hypertrophy. Of these, the most common cause is inferior turbinate hypertrophy.
Compensatory hypertrophy of the inferior turbinate often occurs in patients with septal deviation [8] .
Inferior turbinate enlargement might be due to mucosal hypertrophy, osseous hypertrophy, or concha bullosa, which is a bullous change in the bone that might cause unpredictable severe epistaxis or mucosal injury [2, 9] .
Tong et al [10] also reported that nasal pathologies such as inferior turbinate hypertrophy and septal deviation were found in 51% of asymptomatic patients during baseline rhinoscopic evaluation.
Our patient had mild septal deviation and chronic inflammation due to heavy smoking. The inferior turbinate was medially protruded and significantly enlarged, with mucosal hypertrophy. There was no osseous abnormality. However, only the fiberoptic bronchoscope could be inserted but not the endotracheal tube. Moreover, a conventional endotracheal tube with small diameter could not be used because its length could not reach the trachea.
Nasotracheal intubation was attempted under fiberoptic bronchoscopic guidance using a lubricated reinforced tube, and epinephrine soaked swab with topical local anesthetics; however, the attempt was unsuccessful.
Repetitive forceful attempts to intubate could lead to further complications such as excessive edema or significant bleeding. A catastrophic tube obstruction due to accidental turbinectomy after multiple intubation attempts has been reported [11] . Hence, instead of multiple repeated attempts, an alternative method to expand the space in the nasal cavity was necessary.
Various options to reduce the size of the hypertrophied turbinate range from conservative methods such as laser vaporization and electrocautery, to surgical treatments such as partial turbinectomy and submucosal turbinoplasty [12] . However, during an acute event such as nasotracheal intubation, few options can be exercised. In such situations, the focus is on minimizing mucosal destruction to reduce adverse events such as pain, crust formation, and olfactory dysfunction while reducing the size of the turbinate.
Inferior turbinate outfracture is a method of lateralization of the concha that extends medially. It can be performed alone or in combination with another procedure. It is easy to perform, preserves the nasal epithelium and does not interfere with mucociliary movement; hence, it does not cause significant crusting, infection, bacteremia, or necrosis [13] . No universal method of performing the outfracture has yet been established. The traditional method of first infracture breaks the inferior turbinate into the septum with an upward and inward direction, and then outfractures again laterally. The other method is only outfracture by just pushing the turbinate laterally. The difference in safety between the two methods has not yet been demonstrated. In our case, we performed outfracture of the inferior turbinate, after which nasotracheal intubation was successful at the first attempt, and there was no bleeding or adverse effects after extubation.
There are few studies on the prognosis of outfracture of the inferior turbinate. It is possible that, the outfracture is not sustainable for a long duration and the lateralized inferior turbinate tends to return to its original position. However, several studies have reported that the effect of outfracture persisted for at least 6 months without serious chronic complications [6] .
In conclusion, outfracture of the inferior turbinate might be a simple and safe method for widening the nasal cavity in patients with failed nasotracheal intubation due to bony and / or mucosal hypertrophy of inferior turbinate. 
